Iron modulates interferon-gamma effects in the human myelomonocytic cell line THP-1.
This investigation demonstrates that low concentrations (25 microM) of free and transferrin-bound iron reduce the efficiency of the interferon-gamma (IFN-gamma) signal in the human myelomonocytic cell line THP-1, as seen by decreased production of neopterin, reduced degradation of tryptophan, and impaired expression of major histocompatibility complex (MHC) class II antigens. This inhibitory effect of iron, which is not due to an enhanced cytotoxicity towards THP-1 cells, is increased by enhancement of iron concentrations in a dose-dependent relationship and can be partially reversed by increasing amounts of the cytokine. The iron-mediated inhibition of the effects of IFN-gamma is fully reversed when iron is administered concomitantly with equimolar concentrations of the iron chelator deferoxamine. Furthermore, deferoxamine alone is even able to enhance the efficiency of the IFN-gamma signal. Our data provide evidence that there is an inverse correlation between the intracellular amount of iron, which is not bound to ferritin, and the activity of the IFN-gamma signal. This suggests that iron withholding by the immune cells in the course of inflammatory disorders may also contribute to the enhancement of the cytopathic effect of IFN-gamma. This speculation is confirmed by the observation of high concentrations of immune activation markers such as IFN-gamma and neopterin and low serum iron levels in patients with hypoferric anemia in the course of chronic inflammation.